62
Therefore, measurement of the guidance response ratio (GRR) of PTs, defined as the proportion 63 of guided PTs in the total population of PTs, is important for exploration of the mechanism of 64 PT guidance. In the previous studies described above, however, the GRR of PTs was not 65 measured probably because it was difficult to determine whether or not PTs were guided during 66 variable growth of PTs under the bulk condition on an agarose medium in a petri dish. for further screening of materials that may be involved in PT attraction [14] . However, in these 91 assays, the GRR is unavoidably overestimated because, in addition to the attracted PTs, whether 92 non-attracted PTs grow towards or away from the female gametophyte tissues is assumed to be 93 of equal probability.
95
In this report, we propose a method to measure the net GRR of PTs quantitatively using 96 microchannel devices of simple design, namely the "crossroad device" and the "T-junction 97 device". Using this method, we report that the net GRR of PTs was measured to be 56-57% 98 under the experimental condition. In addition, we achieved enrichment of attracted PTs in the 99 ovule-containing microchannel reservoir at the percentage of 87% using the crossroad device. 
134
The GRR of PTs can be calculated from the number of PTs entering a ovule-containing 135 microchannel (Fig. 1) . In the T-junction device, given that non-attracted PTs growing towards or 136 away from the female tissues are assumed to be of equal probability, the proportion of PTs (2)
147
The measured frequencies of PTs growing towards (PTt) and away from the ovules (PTa) by 7 repeated experimets were 78.1 ± 6.5% and 21.9 ± 6.5% (mean ± S.D., n = 16), respectively (Fig.   149   2A ). In the absence of ovules the respective values were 50.3 ± 9.8% and 49.7 ± 9.8% (n = 11) 150 (Fig. 2B) . Consequently, PTs were significantly attracted towards the ovules (p < 0.01, Student's 151 t-test) and the net GRR was calculated to be 56.2% for the assay using the T-junction device. On 152 the other hand, for the crossroad device the ratio of PTs entering the microchannel towards the 153 ovules over the total number of PTs (Rca) is expected to be 164
The GRR measured with the two independent designs was extremely consistent. Therefore, the
165
GRR under the present in vitro condition was determined to be 56-57% with high reliability. 
